DERWENT-ACC-NO: 2004-209289 
DERWENT-WEEK: 200420 

COPYRIGHT 2009 DERWENT INFORMATION LTD 



TITLE: Speed controller of hybrid transmission of hybrid vehicle, switches 
calculation units that calculate target torque motor/generator, based on 
difference between target and actual rotation speed of motor/generator 

INVENTOR: IWANO H; MINAMI Y ; OBA H ; TAKEDA K 

PRIORITY- DATA: 2002JP-224395 (August 1, 2002) 

PATENT- FAMILY: 

PUB -NO PUB- DATE LANGUAGE 

JP March 4, JA 

2004066840 2004 

A 

INT-CL-CURRENT: 

TYPE IPC DATE 

CIPS B60 K 17/04 20060101 

CIPS B60 K 6/04 20060101 

CIPS B60 L 11/14 20060101 

CIPS B60 L 9/18 20060101 

CIPS B60 W 10/04 20060101 

CIPS B60 W 10/08 20060101 

CIPS BM W 10/10 20060101 

CIPP BM W 20/00 20060101 

CIPS F02 D 29/02 20060101 

CIPS FQ2 D 29VM 20060101 

CIPS F0.2 D 41/04 20060101 



ABSTRACTED -PUB -NO: JP 2004066840 A 
BASIC -ABSTRACT: 

NOVELTY - A switching unit switches calculation units (51-54) that calculate 
target torque (tTm2) of output side motor/generator and target torque (tTml) 
of input side motor/generator, based on difference between target and actual 
rotation speed of the output side motor/generator and difference between engine 
speed and the transmission rotation speed- The motor/generator is controlled 
based on the calculation result. 

USE - For controlling speed of hybrid transmission of hybrid vehicle . 
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ADVANTAGE - Prevents generation of deceleration shock while switching the 
control system. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of the speed 
controller . (Drawing includes non-English language text). 
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, 'jy^ftR, *5 cfe *c * V T C <D 4 fl (7) [Hi X V ^ * ± ft S S * t b , C ft £ 4 flU 

1*1 *K ;* > M CD 5 2 flSI <D * y (D 1*1 K- 3g JS * & j£ *T S fc ffi <D > A CD M fa- )2 ft r£ $ S 2 

>^tS 2 <D IB # T * £ o 20 
m m m « 7 A tf ^ ^ ;l/ tf n * > Jfi a m * ffl 8 CD V > ^ ^ ^ ra ± * *fi ^ b , ^t'J7H± 
[ 0 0 2 1 ] 

Jg « SR 2 W ^ — 4 fct . ffl u — ^ 4 r i £ %MVi(D9{mu — 9 4 r o 

tS, Saa^r-XlrttcMWlKlRflSaft ilHti^ cl ft 6 F*J ffJ n - £ 4 r i S3 <fc 
tf r o Itt] K frj £ 3R W ^ IBienilfcfiBLft««Xf->4 s * ^ iU ffi ^ ^ 

x i m b t « hit -r £ o 

W Vi n ;!/ 4 s t lAl M n — ^ 4 r i tTrtlOt-^/^x*L/-^TS)§S 1 £Dt - ^ 

/^x^b-^MG 1 & m A S ft . ^ 3^f/W sfc^Wn — ^4 r otT ^ ffi CD - ? 30 

/ is x ^ U — £ T* S 5 S 2 CD ^ - ^ / i? x ^ U - ^ M G 2 ft ffl J* 2 ft S o 

-a^^iSbfcfB^cDTif^cD, *feffi*Pr«Mtk:iSi:fcffl4f©3afi ( # it * ft » ) 

jj ^ % xv - * fc b t « ffi b , *fr«sit*«ssftsfta^ff$tt ^ ;j icisa $^ ^ s c /t j s ;j * 

[ 0 0 2 2 ] 

9 tf - 3 4r m 7° v * ^ U ^ -V -b h 2 CD h Jd b ft 4 M (D 0 $5 0 jg a lf£ ffi K , 

-3 s o m 2 ss J: tf m 3 © « i« m k t> ^ l ft ^ ^ > ^ *v s 1 , y>^*tR> ^t'jrc, 

V > S 2 <DMK, 1 t-^/^x^l/-^MG 1 , fiftit£5x>S/*>E N 

77 l/V^t^tgBeS^&Sdll^'X^Hl* ( O u t ) . iZt-^/^x* 40 
l/-«G 2**nf ftlBfttSo 

ftfe^-^/^x^lz-i'MG 1 t± m 2 S3 J; Cf m 3 CD ±t ^ m hCfe^txy^yENGK 
ifi^fln^D, ffi^THTTI^ r-^/^x^U-^MG fflj t — ^ / >> s x ^ 1/ 

- ^ t ^ b , ^ — ^ / y x * I- — ^ M G 2 « W 2fe±tf N 3 CD ft- *g « ± IC S3 T >ft K 
fflj ^ CD m * ( 0 u t ) lCj£^ m IC $> 0 , ^ 0 t ~F T? , xV - $ / *J x * \s — % M G 2 
m * ffiO ^-J/^x^U-JfcfeStSo 
[ 0 0 2 3 ] 

c <D ffi * H l ^ a ^ * fit T ^ i¥ 7ZE f £ ^ , U > 9 * -V R * ± 12 CD ffl D ^ > zs y ( e n g 
) 0 «g ^ 7v * $ ft £ A S * 4: £ ft * , d co U > ^ * ^ R * x > zs y j? v > ^ ^ x h 
9 ic m tr T % o 50 
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V 1/ ¥ *T S 1 tt +• 4* Jffl 1 3^MTS 1 ^-^/^x^l/-^MG 1 60 |Aj I \\ a - % 4 r i 
iz 15 L . c <D ^& - * / ^ x * b — # M G l J: * !2 Mr l 3 «: 5B K *T S Ml l 4^MT 
S 2?$2 ; e-?/yx*l/-?MG 2 «)^fflti^^ 4 r o t-C jRf f 5 o 
[ 0 0 2 4 ] 

-v u 7 c ^ m no co ^ < , m m m 9i ^ ^ 0 4g * m * *r s m ts s * t tsftfe, 
'J7C[^$ii 5 * /r l t m ;j w 4* 1 6 * ft b s c n * * ^ > * - * 7 > 5 to* 

^ y ^ — pKr S 1 7 IC m ft * ^ s 0 

*9>^-^^7 h Stctt SU [e77Yf;PF7-{7^^ty l 8 £ — g*j ic g . c ft * 

* 58 « *f> 6 © Hi J J 0 ft a * 7 7^t^F7^ytf - l 8feJ:t?7r-ft ;b F ^ >f :/ U 
SB 6 tcM D , £ © -y 7 r U > ^> -V A/ ^ ^ S g (e £ 0 Zif ir m ffiJ It 2 0fc:#i]£ft5t>£) 
[ 0 0 2 5 ] 

± 13 © * )S *c & S /\ >f 7 U \y Fi'Si^> H2*c!;tfB3lL^t { !;5 4SISHI<:J;0St 
£ ^ T , K 2 15 H 3 offiffl^IMS$a7 , 8 cd ^ ^ it &c £ 0 £ & M 1E > A 
M » ^ ^tt i:t . ~D S 0 U > ^ * * R *5 ct tf * -V U T 7 C PlS CD K flfi * 1 t b ft B? CD * > 4 s "V S 1 
cfc tf U ^^^^RlftlOffiHO Jt t^U *t U7CfeJ:tf^y^tS 2 I HJ © Kg IK * 

[ 0 0 2 6 ] 

$ ft H 2 cd m m it , & M *s * > <n \a\ m Jg , oiouy^^tRA(oxy > m <e & n 

e , *y^t S 1 (t-*/yx*l/-*MG 1) OSfeiNml, 'J 7 C i^Offl 

7J (Out) 0 fc t& N o . feiffiJ-V^t S 2 ( ^ - ^ / x ^ P - ^ M G 2 ) 
N m 2 % b . 2 ffl O IhJ & ^ ^ CD 0 <E iS iff ^ it S ft fcf flfi CD 2 \ @ co IhJ $k ^ V ^ CD IhI ffi 3g flE 
^ ^ * S o 

0 2 43 T 0 4g 7^ ^ > X S li , (Nml— No) : (Ne— No) = (l+a) : 1 
J; tf ( N e - N m 2 ) : (Ne— No) = (1+/?) : 1 ^ ^ * ft , ^ — * / ^ x * U — 
J M G 1 , MG 2©Hfe»Nm 1 , N m 2 t± * ft ft , X > Z? > 0 fe ^ N e <fe lU 7j @ 
ISN o h & It <fc D * 46 5 C ^ Tf*5o 
N m 1 = (l+a) Ne-a-No - • • (1) 
Nm2 = (1+/?) No-^-Ne- • • (2) 
[ 0 0 2 7 ] 

m 3 CD ffi Mr , 0 K * > ^ fflS < X V ^ > h )]/ 5 T e , €-*/^i*l/-*MG 1, 
MG2CDh;I/^Tml, T m 2 , feitfffl* (Out) h/H T o ?7nt 0 

U > y^tR ^ ft b ft A HI 4S 5S » x y -J > E N G A^St^ftftfOBft-i' 
t^^ti^S < > S ft ^ -V U r C K IS # b ft [U ;j (Out) 0l5^fe^f^f>f 77P 
y z/ * )]/ ¥ m IS & H *V¥ ft f S ft 46 * cd 0 >f ^ - ^> ^ i^Si^i:*^, » H ± 

» S 1/ ^ — S iL> G (± pc| 3 cT fc < . t-^tiUJS'J y ^ ^ t R ( x > ^ > E 

N G ) feiff^ t D 7 C (fflAOu t ) H f4 H b . C cd ffi H * W T T \t ^ > ^ ^ S 1 

[ 0 0 2 8 ] 

^ fi? « sb * m w (^m -St b +s Mh;i^^*#n t8ft»Kn, 4 « cd 0 e ^ > ^ 

fflr < h;H^ft:±SliGWt)(Otiaiy fe±ffH1Kli« ft ic 0 £ s c t V & s 0 
^$0f lUSy (C^^ttt, T m 1 + T e + ( T o + T m 2 ) = 0 # ric tT. b , S ft 0 
jE S& 5 fcl O ^ T H: , TmlxXgc+Te ( X g c - a ) = To (a+l Xgc) + T 
2 (o;+l+/3-Xgc) d ttfeSo 

c ft e> 2 s * m ^ x h;HM7>xstt^STgsti5 0 

T m 1 = - {/3-To+(l+/3)Te} ( a + 1 + j8 ) • • • (3) 
Tm2=- {(l+a)To + a- Te} ( a + 1 + 0 ) * • ■ (4) 
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[ 0 0 2 9 ] 

MKSN e A * ( x > *J z/ ) h;^T e t tDi&^fc^T^Sx>>?yiffii; C N e 
, T e ) . 

•9- y ^ S 1 (Cft^^^-^/^x^l/^^MG 1 (D0feSNm 1 £ . F /F ^ T m 1 t CD 
ffi » # to T * 3 ^ — # / ^ x * P — £ i/j fF j,5 ( N m 1 , T m 1 ) s 

^ y^tS 2 (C fltD ^ ^ - ^ / ^ x * b - ^ M G 20|y|fiSNm2 i: . F ;V ^ T m 2 t <D 
fH & to ^ TP £ S ^ - £ / x * U — # 16 VP & ( N m 2 , T m 2 ) <t 0 St $ 0 , 
iltlC»(C«J; DHi*0 u t OEIfiRN o ( * Ml ) fc , f;HTo^$R&^t> (No, T 

o ) # £ s a o io 

[ 0 0 3 0 ] 

ISLft m >f ^ V -J F * » « <D * }S SffJ »^XfABH4 tc ^ iT CT t < . :/ U v F n > 

F p — 5 2 1 % m x. , l(Da^7>J7 1 ttiiEt5H8x>y>h;H 

( t T e ) f§^^xyy >3 y h 2 2 {cfilSL, xy^>3>hn-7 2 2 ^x> 

^ > E N G * ^ m B « h /F * 52 ^ « 8?I«?t5i3lt:afl6tSo 

[ 0 0 3 l ] 

A>f^yy K3>hD-72 niElc, t-V^x^b-niG l, M G 2 cd H S F ;1/ 

* ( t T m 1 ) SB tr & £ Zf H ffi F /F * ( t T m 2 ) 3^hP-5 2 
3 ^ft^b, ^ ^ * n > F n - 5 2 3 A W > ^ - 2 2 4 J;ff^7fU 2 5 t i 0 t - ? 
/^x*U-*MGl, M G 2 * * ft ¥ ft <D U 8K F ;F * 52 ^ « ffi "ff i/j fV S £ <fc 5 fc: « 20 

*T 3 o 

[ 0 0 3 2 ] 

H«F;I/^tTe, t T m 1 , t T m 2 4^*5 ft * A>f ? ij 7 K D > h D - 7 2 1 IC tt 

. 7^t;^^;H^JA^fi^f»7^-tr;bSaflA P O W t ^ 7 ^ ^^fclfi-tr > ^ 2 6 

5 <D fft ^ i: . $IV S P^^mt"S*5a-tr>"9-2 7^^^^^ x > ^ > IhJ ¥5 85( N e 

k m n m 1 * m m *r a as 1 ^ — # / x * p — # 0 4g * > -9- 2 9 ^ t ^ 35 2 ^ — 

V^x^U-^Mg 2(D0feaNm2^^^t^S2€-^/^\i.t^- / y0l5i!y^ 
3 0 £ CD M ±7 t % A ;j ^ a o 
-T ? V v F n > F p - 5 2 l fi d ft 5 A * W « * 3 . H5 ie ^/n^y^lHT^ti a 30 

* fr o t ^ -r y u ^ f g m m <d m m m w * w k o ct < ^ fx ^ 0 

[ 0 0 3 3 ] 

B 81 JE I/J F ;F # in J¥ 3 1 , r^-fe^ffifiA P Ofiitftfav S Pfr6Hs*fE*LT 

^ 3 * Ki CD B S K S/J F )V 5 t T d §ja»(DY7 7 B ft*ft ^cD^Std j; DSfe^o 
E V * f? f IJ ^ SB 3 2 fi . N m W. m F ^ ^ t T dfiitfJiV S P ^ E V * ff * f J" 3 ^ ^ 

^ 15 ^ * W 3^ L , E Vj£fT?:fT^?5 5 E V^fTl'J^77^F L A G E v * 1 tc -fe ^ F 
Ltxy ^ > i/j fF j.5 OS ^3 3 3(^W;jL, E V M ff * fx 5 ^ * T? & ft E V M ft W it 7 
5 ^ F L A G F v * 0 IC V ^ v F f % o 
[ 0 0 3 4 ] 

X > V s > ifj W i; }^ ^ 3 3 ii, E V t j S 7 7 ^ F L A G E v * s 1 4 6 E Va6?J* f? ^ 40 
^*?»5fr6N«i > ^ yh/HtTefcitfy « x > ^ t T e * « K 0 K T 

3 o 

L^Ln E VSITfilS 77^F L A G r v ^0 45xy^>(Dlfe^S*?nT ^ 3 ^ 6 
, Kh'^^Miexy^vft^i; (tNe, t T e) ^ftjt§ 0 

o * o , $ivsp^f.t^t*^ft^ » saji'»*»»T*fe ft * Nr m m m 0 « k 

N d t h USB! h;^ t T d t co m » J: 0 * It cd U « ffi ffltr * t P v «: » m L , ^ ft 
(e ^ _ ^ / ^ x * !✓ — # M G 1 , MG 2£Dfi*»^J:tf7^X3^^^7 * ^ U # V -b 
F 2©feinx»$iplLTRaxyy>m* t P e * tf> . C CO R ® x > > m t P 
e«gtS«5fti!)(0aai>^>h/P> t T efe<fctfHax>^Viai|E»t N e CD JH » 
to ^ * x > i? zsm\^ j.5 L T iii a& a o 50 
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[ 0 0 3 5 ] 

^^§x> i? y 9h fM fioytf KiLHT-SKIi, 111 7 K M tk t § i y y tt ffi » 0 # 3 Jc 
NBx>->'vtllij t P e^IffiSSfit^SJtSxyvfyh^^ T e *3 J; tf x > > 0 te 
IN eWfi^&bt^xVi/'yiff i; (t Te, t N e ) t ? & mmti£&fflm % fft^ %> <D 

& c 

I7tt, X V ^ y [Ij ;j £T t K i: n * ^ * t « X > ^ > h ;l/ ^ T e =fc XS X > >- 0 N 

e ©i»i^fct^^,S^It LTtkL, ft JS ts M ± (C & -? T *f Jfe f 3 x > > til 73 * fi 

ffi $8 S T'itS^lilV V s > h >l 2 T eteAtfxv^VPIiKaN e <D JU * # to * A , B 

h 7 * a fc b m m m m m k. * o x > $? > m it a ( t t e , t n e ) & >r #> % k m l t a , 

P«iyj;vili;jt P efc#jS**3JSWj«ti:«j8flSI»8lfc©£ j£ * m Z. t£ A&(D£5lc 
SSL ^RjStJ*JStSx>i?y h;V j^T elJAtfxv s? > M gSN e © ffl # # £ 
x>^>lffi; (t T e, t N e ) t 5£ 46 S □ 
[ 0 0 3 6 ] 

m 2 c w ; j ra ) t-v^i*^-^BiHKiifS3 4H, m ih m m m m m 0 te a n 

dE7r^t;^tJtG f*»ttT*46WS*5S«m;j0fc»No, *3 <fc tf ± IB © 0 fit x 
> is > 0 K a t N e P> , |g 2 C tb 7J « ) €-^/~>"x ^ ^ M G 2 » N IS 0 f£ St t N 
m 2 ^ , M HG ( 2 ) i£ *f J& "T S & © 0 4te ^ > X a£ 
tNm2 = (14-/3) No — /?' t N e • • • (5) 
©IS ft =b 0 * 46 3 o 
[ 0 0 3 7 ] 

W K> ® 3 6 t , Si ( A * « ) * - * / 5> i*l/-^Sh ;l/ » Sit £ 8K 3 7 t N 

S2 (iiijji) •=& - it / ~y x * u - # a w h /i> v m e §p 3 8 t t? m t& t , u«i6t 

-t - 2 / s> x * U - # H at h ;l/ ^ ^ J¥ 77 W K> S x. "Rl S 3P 3 6 « , x > s>' > 0 te Sfc N e . 

^mmmti^^m^ o , iss3 4^f><DS2 ( m ^ w ) c m g 2 

) ytistea t Nm 2 , s 2 ( m * f ,y ) -t - ^ / ^ x ^ u - ^ c m g 2 ) ^eiiSNm 2 
t % x J) z. n * a ^ t o £ t < t ^ - # / 5? x * u - ^ □ w h ;v ^ w w k s w 

D § X. 7 7 ^ F L A G M o 
[ 0 0 3 8 ] 

0^0, S6©toSSS4 1 K *3 ^ T X > > 0 te W N e t M M ffl, m * IB] te 8 N o £ <D |U 
© 0 ^ ( N e - N o ) * * 46 , Jt « ffi 4 2 f;: T C <D 0 3te 2g ( N e - N o ) 5r £ ft 
N a *tJtliit5o i:t$x^4 2ti, (Ne-No) a *£DB$W0#if 4 3^SSfi 

BJcLT^GDtii^^/W r 1 J L/^;Vt§L, (Ne-No) <Na*£DU#^J0#x.3§4 
3 « m fi B tc L x t <d m % p - r o j l/^;l/t%t„ 
[ 0 0 3 9 ] 

i 6 O/fMWffi 4 4 CSVTti, 12 ( m J] M ) t-^/^i^lz-^MG 2CBS0ts 
it Nm2 t*MSlNm2 tCfflOMig^ ( t N m 2 - N m 2 ) £ 5f< 46 , 8§ 4 5 (C 

fc^tLCOMfii (t Nm2-Nm2) ^rOfcttfiS-rSo hb M 4 5 It , (t N m 2 — N 
m 2 ) ^ 0 © KJ W 0 W A &§ 4 6 * ® fit B K L T * © Hi 73 m -Y r 1 j U ^ ;l/ fc ft b > ( 
tNm2-Nm2) <0©RtW0#A^4 6^r«^fv.B^LT j e(DtU;j ; £o — T0J U ^ 

[ 0 0 4 0 ] 

m 6 co A N D f — V 4 7 {i , ffl D H x. I 4 3 , 4 6 ^?>Oa^ r l j V ^ tl M ±1 (D ,[# M ft 
5r t 0 , SSS t L T (Ne-No) ^ N a * T* 6 D , II. O , (tNm2-Nm2) 

Hi;jf*§ : e-*/v'i^l'-^Bib;l'7SlllASI]!)#x77yF L A Gh 

0 *lKtvM, Eft6*ttfl ■*7t)i(t§fc ; e-?/> ; x*I/-?Flgh/^*a 

7j iC « 0 # x. 7 7 ^ F L A G H c 5: 0 C 'J t 7 H" S „ 
[ 0 0 4 1 ] 
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* / i * Is - * B m h ;V 2 t9l W §15 3 8tt?tlftl, H6fcWm"rSert<0*sSSC7-f — 
K -y ? ffid Wfc<k5EI«h;l/*SJ¥ffi5 1, 5 2 fc , y X E j; § H 61 h ;V * ft 
» 5 3 , 5 4 ^J0Si^ 5 5, 5 6 i: H x. % „ 

5 5 , 5 6 « ± WQ £> * — *t / *J ^ \s — ^ H g h ^ »fti* jC« 0 t ^. 7 7 ^ 
F LAG M c C£Q7^^AMOIf$, -3 ic D ^ (Ne-No) S N a * , n. O s 

( t N m 2 - N m 2 ) ^ 0 <D m . « M H th © D f# X. fit IS i: & o T , I«^5 3 (c j; 0 tl 
iEtOcrt<fc:LTaRibfcffil (A*I) -E - * / 5? x * U - * H S h )V V t T m l t , ifi 
J¥«5 2IC«fcO«ie©c:t<KLT5R«>«:a52 ( m * fflU ) ^ - * / 5? x*U— #y«h ;!/ 

* t T m 2 t * , jftf JS -T S ^ - £ / x * U - £ M G 1 , M G 2 © B #, h )V V t L T J=H ^ 10 

77^F L A G M G 0^011$, ^S0, (Ne-No) < N a * , £ fc l± , ( t N m 2 — 
N m 2 ) < 0 CD , * ffi 1*1 /T^«0!?ifig^S;oT, iB © 53 5 1 fc: <fc t> t£ iG <D CT £ < ic 
L T J6 it 3F5 1 ( A * Ml ) €->/?x*I/-J BUh/H t T m 1 t , Bit J? jft! 5 4 J: 
D ft 3£ <D cT i: < b T * 46 Tz SB 2 (Uljjl) t-^/^i*!/ - JHfflh** t Tm2 t 

* , SjSt^t-^/^x^l/^^MG 1, M G 2 £0 B S h ^ Z £ L T ffl ^ S 0 ffiot, 

i, 5 4 & * « «a ic *$ # 5 is i ma » 2, 5 3 t± * a no k * 

ct s as 2 eg m m * «t s 0 

[ 0 0 4 2 ] 

5fc SStl 5 1 <fc % SB 1 (AJjl) €-^/^i^l/-^0fM;Ht TmlOSB 20 

5 AH fc , MW$S 5 4 i c & %>m 2 ( to * fill ) €-^/^x*l/-^ Hffl h;l/? t t m 2 (DiB 

iiK is 5 i (c ^ r a js w ic s m * m 4s » n o 43 <t t? h e x > y >ieat n e*> 

^ , a 1 ( A MJ ) t-^/^x^l/^^MG 1 (DBUBfet t Nm 1 M Jd ( 1 ) j£ 

t N m 1 = ( 1 + a ) t N e — a • N o • • • (6) 

CO m 3S K cJ: D 46 S 0 
[ 0 0 4 3 ] 

^Xic, c to SB i (A;jI) t-^/^i^lz-ifMG 1 OP*@is»t Nm 1 feiff7>r 
- K / W ^ $ tl ^ M ^& - ^ / x ^ U - £ CD H |u[ $5 S N m 1 m K , iMfiSNm 1 * 30 
7^FA 7 ?^^yK gtHaEHEat N m 1 — a S S * CD _y ^ ^ - $ / *J x ^ 
l/-niG l OBIf;^ t T m l * T co 7 >r — F ^ v 5 ftil S J; 0 * * S 0 
tTml=Kg (tNml-Nml) • • • (7) 
[ 0 0 4 4 ] 

6 ^ TffilSg 5 4 IC & %>'M 2 ( to * ill ) ^E-^/^x^U-^MG 2 CO N « h ;!/ ^ t T m 
2C0 8ttfiLS«fi*SJI]l3"rS^, ftil » gg 5 4 « , S^-^/^x^lz-^MG 1 , MG 2(DS 

0 4E » N m 1 f N m 2 * J: 0 s h A MI ^ — # / ^ x * P — * B tH > ^ ^ t T m 1 £ s >f 
y ?\ — % 2 4 (i 1 #1) ^tC j:§10jt-^/^x*U-^MG 1 , MG2CDffl*Los 
M G 1 , L o s M G 2 £ . A 7 f 'J * At A P b a t tfr^ ^E — ^/^x^U—^MG 

1 , m g 2 co - 7j jc j; s % m m tf <fc ffi tj ^ * s m e a * ^ - » *r s ^ >f u ^ h aa « t 40 

ftS<OK^Sft3B2 ( to 7J MI ) ^ - # / ^ x * I- - ^ M G 2 <D H « h ^ ^ t T m 2 ^ & ^ 
^ j; 0 * 46 S o 

tTm2 = (Pba t — t Tml XNml— Lo sMG 1— Lo sMG2) / Nm2 

* • ( 8 ) 

[ 0 0 4 5 ] 

^E^^/^x^P^^MG 1 , M G 2 CD JS ^ L o s M G 1 , Lo sMG2Bf»S 
46 T *5 < Ct^TSSA^, V y - ^ ^ ?b CD ffi ^ J; 0 * 46 § d £ V # S 0 
l lT\ t-^/^i^U-jMG 1, M G 2 CD -^to^S^eWAfeitfflfi^tCAS^ 
SS*tf-ftt4^>f l/i' MilSitt^ - 7j CD ^ - ^ / ^ x * U - ^ K i % 58 « 19 ti ft m 

h <d — t* / -J x * u — # J: d itifi^n, asffiA'©^^^ / ^ x ^> u — # ^ ^ y so 
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U n £i (D fj % Hi L & L tc - * K ft * ft , y f U t?g«sn5i: to 

[ 0 0 4 6 ] 

& . i» W % 5 3 <fc S £g 1 ( A * « ) •=& - * / ^ x * I- - * Ft 0 h )l> 9 t T m 1 CO M » 
mmt, 8iI»«5 2KJ:*®2 (Hi* « ) */^x*U— #l=l«h/l/*tTm2CD SStt 

B ^ ffi K oi^TKT K: JBMtSo 

j* ft ffi 5 2 (c $5 ^ T tt 5 W ic , £ii«tfl;Jj|y|IE»No:&<fctfB « x^^VIhIKS t N e 
h m 2 ( ffi * « ) t - ^ / ^ x l^ - ni G 2 (D H f?^feS t N ra 2 ^ , tu IE ( 2 ) ^ 
fcf "T s O 0 4g M ^ > X 

tNm2 = No-J ■ tNe • • • (9) 10 

* ^ t , ±E(Dcrt<K:*«>fcjB2 ( m * fill) *^>/yi*u^*MG 2tonaMK» 

t Nm2fciff^It-V^x*l/-^*Rf/;.aNm2^S(C, ^ N m 2 ?: 7 

-{-P^yjy^yK g T B W Inl 4£ IS t Nm2fc^S?t5ftfc©a^€^*/yx * U 
— £ M G 20aih;l/^ t Tm2^HT(D7^F^7^SB!a0*i6^o 

t T m 2 = K g ( t N m 2 - N m 2 ) • • • (10) 

[ 0 0 4 7 ] 

ftS » 5 3 & , m ^ ^ $ / V x ^ Is — % M G 1 , MG 2 (D^IKftNin 1 , Nm2fc<J;(5 
KJdOCTt < fc*feftlU*it->/^x*U->B«lh;l/* t Tm2 >f > ^ - * 2 
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